Abstract The purpose of this study was to investigate whether the clinical variables of non-steroidal anti-
Introduction
The principle cause of failure of total hip arthroplasty (THA) is periprosthetic osteolysis [10] . This is believed to be a biological response to sub-micrometre-sized particulate debris, the bulk of which is polyethylene particles generated by wear at the articulating surfaces [14] . It is believed that phagocytosis of these wear particles leads to cytokine production resulting in increased proliferation and differentiation of osteoclast precursors into mature osteoclasts [23] . Most of the cytokines involved in bone resorption around THAs are pro-inflammatory: TNF-a, IL-1a, IL-1b, IL-6 and PGE 2 [3] .
One area of intense research into the basic science of aseptic loosening is that of the regulation of cyclooxygenase, a prostanoid-converting enzyme, by cytokines, which may be the mechanism of production of the inflammatory component of aseptic loosening in cemented THA [2, 22] . This may be of great clinical relevance, as non-steroidal anti-inflammatory drugs (NSAIDs) are inhibitors of cyclooxygenase activity and are therefore potential therapeutic agents in the prevention of aseptic loosening. Indeed, cell culture studies have demonstrated the effectiveness of such drugs in reducing prostanoid production and bone resorption [7] .
Acute periprosthetic bone loss occurs after THA [19] , there commonly being a loss of 10-45% of the periprosthetic bone mass during the first few years [5, 18] . The relationship between adaptive bone loss and aseptic loosening of THA remains unclear, but preliminary data has demonstrated enhanced bone loss in the latter as compared to the former [15] . Environmental factors exert a significant influence on bone loss with increasing age in men and women. Numerous studies have demonstrated that cigarette smoking is such a risk factor for decreased bone density of the proximal femur [17, 24] . The purpose of this study was to investigate whether the clinical variables of NSAID usage and cigarette smoking are possibly linked to aseptic loosening around THAs.
Patients and methods
We performed a retrospective review of the records and radiographs of all patients attending for follow-up at Wrightington Hospital between August 2002 and 2003 who had undergone THA. This was as part of another prospective study investigating patientrelated factors and aseptic loosening. Strict inclusion and exclusion criteria were set for the study group (aseptically loosened THA) and the control group (well-fixed implants) to make them directly comparable. Only Caucasian patients of either gender with a primary diagnosis of osteoarthritis were included. All had a cemented Charnley monoblock femoral stem and a cemented polyethylene acetabular cup. Radio-opaque cement was used in all cases.
Early aseptic loosening for both components was defined as that occurring within 6 years of implantation in line with the yearly incidence of loosening in relation to the evolution of the Charnley low-friction arthroplasty [20] . Acetabular cup loosening was defined either by findings at revision surgery or by type 3 (complete demarcation in all DeLee and Charnley zones [4] ) or type 4 (socket migration) radiographic demarcation using the criteria of Hodgkinson et al. [12] . Femoral-stem aseptic loosening was defined either by findings at revision surgery, the definite radiographic loosening criteria of Harris [11] or progressive endosteal cavitation across zones as described by Gruen [9] . Well-fixed control THAs were defined as those that had remained clinically asymptomatic for over 10 years and demonstrated none of the described radiographic features of aseptic loosening or 'at risk' signs as described by Wroblewski et al. [20] .
All patients were interviewed in the clinic. The following information was recorded: age, gender, primary and revision surgery details, radiographic parameters as detailed above, smoking history and NSAID usage history. Statistical analysis was performed using SPSS software with the level of significance set at 0.05. The confidence interval (CI) and odds ratios were determined with the CI set at 95%. Associations were investigated with contingency tables using Fisher's exact and chi-squared tests. A logistic regression model was then used to analyse data.
Results
Of 274 notes found to be suitable for inclusion, 224 patients were recruited to the study for whom complete data sets were available. One hundred and forty-three were recruited to the control group with a mean time of THR survival of 14.6 years, and 81 were recruited to the aseptic group with a mean time to THR failure of 5.1 years. The mean age of all patients was 69.2 years (70.9 in the control group and 66.2 in the aseptic group). There were 129 women and 94 men. The differences in age and gender between groups was not statistically significant. One hundred and thirty patients had never smoked, 69 were ex-smokers and 25 were smokers (average of 15.5 cigarettes/day). The effect of smoking on the incidence of aseptic loosening is shown in Table 1 . Percentage of smokers was 13.6% in the study group and 10.5% in the control group. The use of NSAIDs is shown in Table 2 . Diclofenac and ibuprofen accounted for 80.7% of all NSAID use. The average duration of NSAID usage preoperatively was 3.4 years and post-operatively 4.4 years. Predictors of primary interest derived from the statistical model are summarised in Table 3 . Using the logistic regression model, number of cigarettes smoked, years as a non-smoker and length of usage of NSAID were not found to be associated with aseptic loosening.
Discussion
NSAIDS are the most commonly prescribed drug class in the world [1] . They have been found to adversely affect prostaglandin-mediated bone remodelling in vitro and in animals in a dose-dependent fashion [8] . However, they may also inhibit the production of cytokines that mediate osteolysis. Both present and past smoking habits have been found to be risk factors for proximal femoral osteoporosis [21, 25] , and it is known that active bone remodelling and localised osteoporosis occur after prosthetic implantation in this region [15] .
In this study, we looked to see if there is a relationship between these proposed factors and the development of aseptic loosening in THA. We found no such statistically significant relationship with regards to smoking habit as a risk factor or NSAID usage as either a protective or risk factor. This is the first study we are aware of that has looked at the possible effects of NSAID usage in this context. It would appear that no change in prescribing practice of NSAIDs can be recommended on the basis of the results from this study. Two previous studies have produced conflicting evidence as to the significance of smoking habit [6, 13] , but smoking should still be strongly discouraged due to its health risks and effect of increased resource consumption and poorer short-term outcome following joint replacement [16] . This study is limited by its being retrospective and its moderate sample size, but the method of logistic regression analysis is a widely accepted statistical method of looking for associations. The two groups studied were quite distinct in terms of outcome but were otherwise comparable in terms of implant, surgical technique, age, gender and demographics. It may be that effects from NSAID usage and smoking habit are not seen with early aseptic loosening but can contribute to later loosening, and this possibility should be investigated.
